Diminished neuropeptide levels contribute to the impaired cutaneous healing response associated with diabetes mellitus.
Background. Patients with diabetic sensory neuropathy have significant risk of chronic ulcers. Insufficient nerve-derived mediators such as substance P (SP) may contribute to the impaired response to injury. Mutant diabetic mice (db/db), which develop neuropathy and have delayed healing, may provide a model to study the role of nerves in cutaneous injury.Methods. Skin from human chronic nonhealing ulcers and age-matched control skin was immunohistochemically evaluated for nerves. Nerve counts were also compared in murine diabetic (C57BL/KsJ-m+/+ Lepr(db); db/db) and nondiabetic (db/-) skin. Excisional wounds on the backs of db/db and db/- mice were grouped as: (a) untreated db/- mice; (b) untreated db/db mice; (c) db/db mice with polyethylene glycol (PEG); (d) db/db mice with PEG and SP 10(-9) M; or (e) db/db mice with PEG and SP 10(-6) M.Results. We demonstrated fewer nerves in the epidermis and papillary dermis of skin from human subjects with diabetes. Likewise, db/db murine skin had significantly fewer epidermal nerves than nondiabetic littermates. We confirmed increased healing times in db/db mice (51.7 days) compared to db/- littermates (19.8 days; P </= 0.001). SP 10(-6) M (44 days; P = 0.02) and SP 10(-9) M (45 days; P = 0.03) shortened time to closure compared to PEG treatment alone (68 days). Since there was no difference in the percentage contraction in these treatment groups, SP may favorably promote wound epithelization.Conclusions. Our data support the use of db/db murine excisional wounds to evaluate the role of nerves in healing. We have demonstrated that exogenous SP improves wound healing kinetics in an animal model.